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OBJECTIVES: Examining the premature death rate represents the first step in estimating the overall burden 
of disease, reflecting a full picture of how different causes affect population health and providing a way of mon- 
itoring and evaluating population health. The present study was conducted to assess the burden of premature 
mortality in Hamadan Province, Iran in 2006 and 2010. 

METHODS: To calculate years of potential life lost (YPLL), the dataset was categorized into 5-year age groups 
based on each person's age at death. Then the age groups were subtracted from the relevant age-based life ta- 
ble produced by the World Health Organization in 2009. The YPLL for each individual were then added to- 
gether to yield the total YPLL for all individuals in the population who died in a particular year. Finally, we 
calculated the YPLL for all sex-, age-, and cause-specific mortality rates and reported them as percentages. 

RESULTS: We analyzed 18,786 deaths, 9,127 of which occurred in 2006 and 9,659 in 2010. Mortality rates 
were higher in men than women for all age groups both in 2006 and 2010. In addition, age-specific mortality 
rates in both genders for all age groups were higher in 2010 than in 2006. The percentage of YPLL from isch- 
emic heart diseases, cerebrovascular diseases, transport accidents, and intentional self-harm were among the 
greatest sources of premature death. 

CONCLUSION: The results of the present survey indicate that the eight major causes of premature death in 
both 2006 and 2010 were non-communicable diseases, especially ischemic heart diseases, cerebrovascular dis- 
eases, transport accidents, and intentional self-harm. Furthermore, our findings indicate a change in the role of 
non-communicable diseases in premature mortality in recent years. 
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INTRODUCTION 

Traditionally, mortality rates have frequently been used to es- 
timate the extent of public health problems and to determine 
the relative importance of the different causes of death [1-3]. 
Although these rates play an important role in estimating health 
status, they often fail to account for the burden of premature 
mortality which is an important indicator of the health status of 
a population. In fact, since most deaths occur among those in 
older age groups, mortality rates are dominated by the underly- 
ing disease processes of the elderly [4]. 

Today, another mortality index, years of potential life lost 
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(YPLL), is increasingly being used to set health priorities [5]. As 
a method, it is an alternative to death rates which gives more 
weight to deaths that occur among younger people. In other 
words, deaths among younger people contribute more to the 
YPLL measure than deaths among older people [6]. The YPLL 
concept estimates the average years a person would have lived 
if he or she had not died prematurely. This estimation inherent- 
ly incorporates age at death, rather than merely the occurrence 
of death itself. This indicator is, therefore, a measure of prema- 
ture mortality (early death) which is used to help quantify so- 
cial and economic loss due to premature death [7]. To calculate 
YPLL, each person's age at death is subtracted from the refer- 
ence age. In developed countries, such as the United States, the 
reference age is commonly set at 75, but it is essentially arbi- 
trary [6]. 

Policy-makers face the challenge of responding to current dis- 
ease prevention and control priorities. Such decisions should be 
based on summary measures that quantify the burden of dis- 
ease at the population level [8], including premature mortality. 
Summary estimates such as YPLL serve as a common currency 
for reporting the burden of disease in certain populations. Mea- 
sures of premature mortality reflect a full picture of how differ- 
ent causes affect population health and provide a way of moni- 
toring and evaluating population health so that prevention and 
control actions can be taken rapidly when necessary [8]. 

In the developing countries inhabited by four-fifths of the 
world population, non-communicable diseases are fast replac- 
ing traditional communicable diseases in terms of impacting 
population health. By the year 2020, non-communicable dis- 
eases are expected to account for seven out of every ten deaths 
in developing countries compared to less than half that today. 
The so-called "epidemiological transition" poses serious chal- 
lenges to health-care systems forced to make difficult decisions 
about the allocation of resources [9,10]. Therefore a measure of 
total mortality alone is not appropriate for gaining a full picture 
of the health status of a specific county or region. This gap has 
now been filled with YPLL, a comprehensive, internally consis- 
tent and comparable approach to determining current patterns 
of mortality. This new approach quantifies not only the number 
of deaths, but also the impact of premature death on a popula- 
tion. 

Hamadan Province is situated in the north west of Iran and 
has a population of approximately 1.7 million people. This prov- 
ince had the highest mortality rate of the 31 provinces in the 
country in 2006 with a crude mortality rate of 5.6 per 1,000 
population [11]. In addition, myocardial infarction, cerebrovas- 
cular accidents, and transport accidents were the first three ma- 
jor leading causes of death in Hamadan Province in 2004 [11]. 
This evidence indicates that special attention should be paid to 
this province in terms of mortality. Accordingly, the present 



study was conducted to assess the major causes of premature 
mortality in Hamadan Province in recent years. 

MATERIALS AND METHODS 

This population-based study was conducted in Hamadan 
Province in 2011. The local Human Subject Review Board of 
Hamadan University of Medical Sciences approved the study. 
In the Islamic Republic of Iran, the District Health Departments 
(DHDs) are part of the District Health Network and are pri- 
marily responsible for preventive and primary health care ser- 
vices. The DHDs are the most peripheral functional unit of the 
District Health System and are responsible for collecting mor- 
tality data. Since 1998, a single uniform death certificate has 
been used throughout the country and is legally required to be 
issued by a physician for interment [12]. This form is compati- 
ble with the International Classification of Diseases Revision 
10 (ICD-10) [13]. All physicians are trained on how to fill out 
this form as a part of their compulsory medical education. In 
special cases, death certificates may be issued by the Forensic 
Medicine Organization. DHDs receive mortality data from five 
different sources including district hospitals, cemeteries, the Fo- 
rensic Medicine Organization, service delivery points of DHD, 
and complementary sources made aware of any deaths, such as 
the clergy and voluntary health workers. Using a software pack- 
age specifically designed for this purpose, data are compiled 
and checked for duplicate entries at the district level and then 
sent to the province center on a monthly basis. In this survey, 
the mortality data registered in 2006 and 2010 were used for 
analysis. 

In 1990, the WHO produced a series of life tables for all mem- 
ber states. Since then the WHO has regularly updated and re- 
vised them for each member state to take account of new data 
on levels of child and adult mortality, including life expectancy 
at birth and the probability of dying according to gender [14]. 
These life tables have several uses and form the basis of all the 
WHO's estimates of mortality patterns worldwide [15]. They 
provide estimates of total deaths by age and gender that under- 
pin WHO mortality and cause of death analyses [14]. We used 
the life table for the Islamic Republic of Iran developed by the 
WHO in 2009 [14] to determine reference age. 

To calculate YPLL, the dataset was categorized into 5-year 
age groups based on each person's age at death. Then the age 
groups were subtracted from the relevant reference age using 
the following equation: 

YPLL = I (N m x L m + N £ x L f ) 

where N m (N f ) was the number of deaths of male (female) in 
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age group; i multiplied by the standard life expectancy; I/ 1 (Li 1 ) 
of male (female) at the age at which death had occurred. The 
YPLL for each individual were then added together to yield 
the total YPLL for all individuals in the population who died in 
a particular year. Finally, we calculated the YPLL for all sex- and 
age- groups by cause of mortality and reported these as per- 
centages. All analyses were performed using the Stata version 
11.0 (StataCorp, College Station, TX, USA). 

RESULTS 

We identified 19,289 deaths; 503 deaths were excluded from 
analysis, 495 because age was not specified and eight because 
gender was not specified. Of 18,786 deaths, 9,127 occurred in 
2006 and 9,659 in 2010. The details of the dataset are shown in 
Table 1. 

Figure 1 shows age-specific mortality rates by gender in 2006 
and 2010. It is apparent that the mortality rates were high for 
those aged less than five years and then declined rapidly in sub- 
sequent years. Mortality rates remained at essentially the same 
level from the ages of five to fifty. They then began increasing 
gradually in line with age and peaked dramatically after 70 years 
of age. Mortality rates were higher in men than women for all 
age groups both in 2006 and 2010. In addition, age-specific mor- 
tality rates in both genders for all age groups were nearly the 
same in 2006 and 2010. 



Figure 2 shows the YPLL in Hamadan Province for all age 
groups in 2006 and 2010. The top bar shows the total percent- 
age of YPLL from all causes (100%), and the bars below show 
the individual percentage of YPLL for each leading cause of 
death. We see that the greatest sources of YPLL, in both 2006 and 
2010, were due to diseases of the circulatory system and exter- 
nal causes of morbidity. Although the percentage of YPLL from 
diseases of the circulatory system decreased dramatically in 2010 
compared to 2006, the percentage ofYPLL from external causes 
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Figure 1. Age-specific mortality rate (ASMR) per 1 ,000 by year and 
sex, Hamadan Province, Iran 2006 and 2010. 



Table 1. Distribution of deaths, age-specific mortality rates per 1 ,000 (ASMR), and years of potential life lost (YPLL) by year, gender, and age 
group 



2006 2010 



Age (yr) 




Female 






Male 






Female 






Male 




Death 


ASMR 


YPLL 


Death 


ASMR 


YPLL 


Death 


ASMR 


YPLL 


Death 


ASMR 


YPLL 


0-4 


263 


4.60 


19,775 


325 


5.35 


22,916 


363 


5.61 


27,291 


410 


5.96 


28,933 


5-9 


34 


0.57 


2,451 


30 


0.48 


2,037 


23 


0.38 


1,658 


26 


0.41 


1,765 


10-14 


28 


0.34 


1,884 


46 


0.52 


2,903 


26 


0.32 


1,750 


41 


0.48 


2,587 


15-19 


57 


0.50 


3,557 


115 


1.01 


6,693 


36 


0.34 


2,246 


128 


1.13 


7,450 


20-24 


67 


0.60 


3,853 


273 


2.61 


14,606 


60 


0.57 


3,450 


245 


2.07 


13,108 


25-29 


58 


0.71 


3,051 


258 


3.09 


12,616 


54 


0.64 


2,840 


221 


2.34 


10,807 


30-34 


37 


0.57 


1,769 


246 


3.71 


10,849 


49 


0.66 


2,342 


228 


2.90 


10,055 


35-39 


56 


0.98 


2,408 


208 


3.68 


8,195 


54 


0.87 


2,322 


181 


2.78 


7,131 


40-44 


60 


1.30 


2,292 


205 


4.09 


7,114 


63 


1.26 


2,407 


194 


3.77 


6,732 


45-49 


81 


1.97 


2,714 


250 


6.03 


7,525 


83 


1.96 


2,781 


234 


5.16 


7,043 


50-54 


115 


3.31 


3,324 


260 


7.71 


6,682 


132 


3.67 


3,815 


303 


8.91 


7,787 


55-59 


147 


5.84 


3,602 


221 


10.61 


4,752 


157 


5.35 


3,847 


345 


12.91 


7,418 


60-64 


189 


9.29 


3,818 


260 


14.31 


4,576 


186 


8.14 


3,757 


282 


14.54 


4,963 


65-69 


272 


15.61 


4,406 


352 


19.40 


4,928 


251 


13.37 


4,066 


311 


17.13 


4,354 


70-74 


414 


27.94 


5,175 


655 


36.63 


7,140 


407 


25.78 


5,088 


580 


32.75 


6,322 


75-79 


517 


54.28 


4,808 


644 


68.43 


5,281 


583 


52.14 


5,422 


761 


63.22 


6,240 


>80 


1,140 


118.43 


6,307 


1,244 


116.95 


6,356 


1,255 


126.65 


6,735 


1,387 


136.15 


6,804 


Total 


3,535 




75,192 


5,592 




135,166 


3,782 




81,816 


5,877 




139,499 
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Cause of death 

All causes 



Diseases of the circulatory system (I00-I99) 
External causes of morbidity (V01-Y98) 
Congenital & chromosomal abnormalities (Q00-Q99) 
Conditions originating in the perinatal period (P00-P96) 
Malignant neoplasms (C00-C97) 
Diseases of the respiratory system (J00-J99) 
Mental and behavioral disorders (F01-F99) 
Abnormalities not elsewhere classified (R00-R99) 
Certain infectious and parasitic diseases (A00-B99) 
Diseases of the digestive system (K00-K93) 
All others 

Figure 2. Years of potential life lost (YPLL) for all ages, Hamadan Province, 2006 and 2010 



YPLL 

210,866 
204,821 
61,414 
108,876 
53,956 
38,954 
19,311 
1,981 
17356 
5,078 
17319 
17,416 
9,613 
9,747 
7,172 
2,336 
5,700 
10,198 
4,813 
1,641 
3,649 
3,738 
10,565 
4,858 



Percent 




YPLL% in 2010 
YPLL% in 2006 



Cause of death 

All causes 



Diseases of the circulatory system (I00-I99) 
External causes of morbidity (V01-Y98) 
Malignant neoplasms (C00-C97) 
Diseases of the respiratory system (J00-J99) 
Abnormalities not elsewhere classified (R00-R99) 
Congenital & chromosomal abnormalities (Q00-Q99) 
Conditions originating in the perinatal period (P00-P96) 
Mental and behavioral disorders (F01-F99) 
Diseases of the digestive system (K00-K93) 
Certain infectious and parasitic diseases (A00-B99) 
All others 

Figure 3. Years of potential life lost (YPLL) by sex, Hamadan Province, 2006 and 2010 



YPLL 

153,013 
262,675 
65,440 
104,850 
25,613 
67296 
15,057 
19,677 
6,948 
12,411 
4,935 
10,963 
10,357 
10,935 
12,085 
10,349 
1,366 
8,142 
2,779 
4,608 
2,316 
4,137 
6,116 
9,306 



Percent 




YPLL% in female 
YPLL% in male 
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Cause of death 


YPLL 


Percent 




Diseases of the circulatory system (100-199) 


170,290 






Ischemic heart diseases (120-125) 


107,195 




63.0 


Cerebrovascular diseases (160-169) 


36,689 






22.0 




Chronic rheumatic heart diseases (105-109) 


9,677 


6.0 




Other disorders of the circulatory system (195-199) 


6,681 


4.0 




Hypertensive diseases (110-115) 


6,595 


4.0 




Other forms of heart disease (I30-I52) 


2,543 


| 1.0 




Diseases of arteries, arterioles and capillaries (I70-I79) 


551 


0.0 




Pulmonary heart disease and ... (I26-I28) 


359 


0.0 




External causes of morbidity (V01-Y98) 


50,929 






Transport accidents (V01-V99) 


21,341 


42.0 












Intentional self-harm (X60-X84) 


16,552 


33.0 




Other external causes of accidental injury (W00-X59) 


8,210 


16.0 




Complications of medical and surgical care (Y40-Y84) 


2,158 


4.0 




Assault (X85-Y09) 


2,024 


4.0 




Event of undetermined intent (Y10-Y34) 


349 


1.0 




Legal intervention and operations of war (Y35-Y36) 


295 


1.0 





Figure 4. Years of potential life lost (YPLL) from the two greatest sources of YPLL including 'diseases of the circulatory system' and 'external 
causes of morbidity' by subgroup, Hamadan Province, 2006 and 2010. 



of morbidity increased significantly in 2010 compared to 2006. 

Figure 3 shows a similar presentation for YPLL in Hamadan 
Province for all age groups by gender. Diseases of the circulato- 
ry system and external causes of morbidity were the greatest 
sources of YPLL in both genders. The percentage of YPLL from 
diseases of the circulatory system was slightly greater in women 
than in men. However, the percentage of YPLL from external 
causes of morbidity was significantly greater in men than in 
women. 

Figure 4 shows the subgroups of the two greatest sources of 
YPLL. This shows that the percentage of YPLL from ischemic 
heart diseases and cerebrovascular diseases accounts for 85% 
of all percentages of YPLL from diseases of the circulatory sys- 
tem. In addition, the percentage of YPLL from transport acci- 
dents and intentional self -harm comprises 75% of all percent- 
ages of YPLL from external causes of morbidity. 

DISCUSSION 

We have indicated that diseases of the circulatory system and 
external causes of morbidity were the first and second leading 
causes of premature mortality respectively in both 2006 and 
2010. However, the percentage of YPLL due to diseases of the 
circulatory system decreased dramatically in 2010 compared to 
2006, while the percentage of YPLL due to external causes of 
morbidity, congenital and chromosomal abnormalities and con- 



ditions originating in the perinatal period increased dramatical- 
ly in 2010 compared to 2006. According to our findings, both 
the percentage and absolute number of YPLL due to diseases 
of the circulatory system decreased in 2010 compared to 2006, 
while those of external causes of morbidity (i.e. both the per- 
centage and absolute number of YPLL) increased in 2010 com- 
pared to 2006. Hence, the decreasing trend of YPLL due to dis- 
eases of the circulatory system in 2010 compared to 2006 and 
the increasing trend of YPLL due to external causes of mortali- 
ty in 2010 compared to 2006 appear to be unambiguous, al- 
though the percentages might be affected by variations in other 
causes of death. This issue indicates a changing pattern in non- 
communicable diseases from 2006 to 2010. 

Another important finding of this survey was that the eight 
major causes of premature death were non-communicable dis- 
eases, suggesting an epidemiological transition of diseases from 
communicable to non-communicable. A population-based sur- 
vey which was carried out recently in Hamadan Province indi- 
cated a silent progressive epidemic of chronic diseases that may 
lead to an increasing growth in non-communicable diseases in 
the near future [16]. Cigarette smoking, low physical activity, 
overweight and/or obesity, impaired fasting glucose, hypercho- 
lesterolemia, and hypertension were among the most common 
prognostic factors of non-communicable diseases which were 
reported in this survey. 

According to our findings, the greatest sources of YPLL in 
both 2006 and 2010 were diseases of the circulatory system 
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and external causes of morbidity respectively. Conversely, a 
similar survey [12] which was conducted in Iran in 2003 re- 
vealed that traffic injuries and diseases of the circulatory system 
were respectively the first and second leading causes of prema- 
ture mortality. The results of another survey [11] which was 
carried out in Iran in 2009 support our findings. According to 
the results of this survey, ischemic heart diseases and transport 
accidents were respectively the first two leading causes of death 
in Iran. These findings imply a changing pattern in non-commu- 
nicable diseases in recent years. 

Age- and sex-specific mortality rates express mortality in quan- 
titative terms for a certain age group in men or in women. Our 
results indicated an increasing trend of mortality rate with age. 
However, the trend of mortality rate was nearly the same in 
2006 compared to 2010. In addition, the age- and sex-specific 
mortality rates, as well as the percentage of YPLL, were higher 
in men than women for all age groups. One reason that may 
explain this difference is that the frequency of external causes 
of morbidity, including transport accidents and intentional self- 
harm, are more common in men than in women. Furthermore, 
unhealthy life styles such as cigarette smoking, which may in- 
crease the probability of mortality, are more common in men 
than in women [16,17]. 

Today, the increasing growth in chronic diseases is becoming 
a serious threat to health and hence a major health challenge 
worldwide [18]. Our findings support this evidence. A similar 
survey [12] reported that the health and disease profile in Iran 
has made a transition from the dominance of communicable 
diseases to that of non-communicable diseases, as was shown in 
our results. In addition, there is a considerable body of other 
evidence indicating that chronic diseases play an important role 
in premature mortality [19-22]. A study which was carried out 
in Korea revealed that premature mortality due to transport ac- 
cidents increased from 1991 to 1996 and then decreased from 
2000 to 2006. On the other hand, premature mortality due to 
suicide increased gradually. The study showed that injuries caus- 
ed major social and economic losses in Korea [23]. A survey in 
Turkey indicated that YPLL due to road traffic deaths were much 
greater than those due to common chronic diseases such as re- 
spiratory tract illnesses and diabetes mellitus [24]. Another sur- 
vey, conducted in Saudi Arabia, showed an increasing trend in 
premature deaths due to road traffic accidents, particularly in 
males [25]. Such evidence suggests an epidemiological transi- 
tion from communicable diseases to non-communicable diseas- 
es in developing countries. 

This study had a number of limitations. We excluded 503 out 
of 19,289 deaths from analysis due to missing data. Although 
the number of missing data was small in comparison with the 
total number of deaths, this might introduce a negligible selec- 
tion bias in the results. In addition, measuring YPLL requires 



reliable sources of mortality data. We used mortality data re- 
corded in the death registry of District Health Network. The 
quality and accuracy of the mortality data depends primarily 
on the quality of the recorded death certification and we were 
unable to verify the accuracy of the death certificate data, thus 
potentially resulting in information bias. Another limitation of 
this study was that the YPLL employed in this survey were 
strongly influenced by death rates, especially premature death 
at younger ages, but was were not influenced by years of life 
lost due to time lived in less than perfect health. Other indica- 
tors of health status, such as disability-adjusted life years, com- 
bine information not only on the duration of life, but also on 
non-fatal disabling outcomes, and may encompass mortality as 
well as morbidity outcomes in a single summary measure. None- 
theless, the major strengths of YPLL are that the measure is sim- 
ple to compute and interpret and it clearly indicates the deaths 
of younger people, unlike the usual measures of mortality rates 
which are dominated by the deaths of the elderly. Furthermore, 
YPLL represents a first step in estimating the overall burden of 
disease, taking into account premature death rates [4]. 

Despite the above limitations, the current survey may have a 
number of implications for health care policy. First, the major 
leading causes of YPLL in the target population, particularly 
the role of non-communicable diseases in premature mortality, 
were evident. Second, it was indicated that there has been a 
changing pattern in non-communicable diseases in recent years. 
The evidence provided by this study revealed the major sources 
of premature deaths in Hamadan Province, distinguishing it 
from other provinces in the country. Therefore, the results of 
the present study may be helpful for policymakers who plan 
preventive programs and prioritize risk factors in order to re- 
duce the burden of non-communicable diseases. 

The results of this survey revealed that the eight major causes 
of premature death were non-communicable diseases in both 
2006 and 2010, especially ischemic heart diseases, cerebrovas- 
cular diseases, transport accidents, and intentional self-harm. 
Furthermore, our findings indicate a change in the role of non- 
communicable diseases in premature mortality in recent years. 
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